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MG SET VOLTAGE RECORDER 

The most se r ious  instrumentat ion problem of t h e  Power Room i s  t h e  

lack of a means t o  record ind iv idua l  pulses  and s t o r e  them f o r  f u t u r e  

observation. 

occur o r  changes i n  the  operat ion of the  MG set so as t o  enable de t ec t ion  

of t h e  t roub le ,  A t  p resent ,  char t  recorders  a r e  used, but the5r  frequency 

response i s  s o  low t h a t  very l i t t l e  can be learned from them. The Cosmotron 

uses a s torage  scope t o  record f a u l t s .  However, t h e  l i f e t i m e  of s torage  

tubes i s  very sho r t  and the  tubes a r e  expensive. 

This manifests i t s e l f  by having no record of f a u l t s  which 

I would, t he re fo re ,  l i k e  t o  cons t ruc t  a s p e c i a l  type tape  recorder  

which operates  a s  follows: 

Frequency response dc - 4 kc 

Tape speed approximately 1 t o  2 IPS 

Four t r a c k  system 

Fixed write head 

Rotating read head 

Standard magnetic recording tape  with 10%-in. reels which w i l l  g ive  

FM modulated 

approximately 10 t o  20 hours per  reel. 

Operat ion  

Write head would record a s  a s tandard FM tape  recorder ,  recording the  

r ing  vii l tage wave form, cur ren t  wave form and any o ther  s i n g l e  t r a c k  of 

information. The four th  t r ack  would be used f o r  coding dig$ts  t o  determine 

t h e  co.rrect pulse.  

Readout would be made by s e l e c t i n g  t h e  code d i g i t  des i red .  The r o t a t i n g  

read head would then scan f o r  t h e  co r rec t  code word; upon f ind ing  the  co r rec t  

pu lse  it would s top  t h e  tape  and repea t  t h e  same pulse  over and over again.  

See f i g u r e  f o r  block diagram. 

This same type of recorder  could be used f o r  t h e  s p i l l  t o  determine 

long t i m e  changes i n  t h e  s p i l l ,  e t c .  

D i s t r ibu t ion :  E.B. Forsyth 
A. Maschke 
A4. vaa Steenhergen 
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S t a t u s  Report P r e i n i e c t o r  (1) 

Ion  Sources 

Experimental Ion  Source 

Measurements on thepre..column f i n i s h e d ;  a so lenoid  and ( o r )  immersion 

The f i n a l  geometry is  more o r  less a pro longat ion  of t h e  
With 

l e n s  wi th  o r  without  g r i d  (see f i g .  I) showed emi t tances  composed of a d ivergent  
and convergent p a r t .  
column v i z . ,  ’a P i e r c e  geometry f o r  a 500 mA beam i n t e n s i t y  ( see  f i g .  IC). 
t h i s  geometry we  measured a c l e a n e r  beam of s imple convergent s t r u c t u r e  wi th  
a very  weak d ivergent  p a r t .  The t e l e s c o p i c  s t r u c t u r e  of t h e  cup provides  t h e  
p o s s i b i l i t y  of s t ronge r  focuss ing ,  i f  necessary.  Some work cont inues  on e.g. 
a g r i d  i n  t h e  cup and i n v e s t i g a t i o n  of c a n a l  diameter  i n  t h e  in t e rmed ia t e  
e l ec t rode .  

Opera t iona l  Source 

The R.C.A. cathode had a s h o r t  l i f e  tige of around 10 days.  Cause seemed 
Home made cathode t o  be a t o o  h igh  running temperature  (-1200 C)(see f i g .  2 ) .  

cont inues  t o  run  f o r  a l r eady  21 days’: 250 mA, 50 ps pulse ,  rep .  ra te  5 pu l ses  
p e r  second. An emi t tance  d e t e c t o r  i s  nea r ly  f i n i s h e d  and work cont inues  on a 
d e n s i t y  d i s t r i b u t i o n  f a c i l i t y ,  mass a n a l y s i s  and air cool ing  of t h e  cathode 
house p l u s  so lenoid  w i l l  be  inves t iga t ed .  

Second Opera t iona l  Duoplasmatron 

The f i n a l  ske tch  i s  i n  t h e  d r a f t i n g  room, which w i l l  be  designed a t  t h e  
A 

- - - _ _ _ _ _ - = -  
end of August. 

I n  August a mercury pump w i l l  be i n s t a l l e d  i n  t h e  o r i g i n a l  test  f a c i l i t y ,  
This  f a c i l i t y  w i l l  be  a v a i l a b l e  f o r  t h e  second o p e r a t i o n a l  duoplasmatron source.  

PIG - Duoplasmatron Car t r idge  

Unit i s  nea r ly  ready;  t h e  cool ing  (a i r  o r  f r eon)  is  s t i l l  not  s e t t l e d .  
Before t h i s  u n i t  goes i n t o  t h e  machine, i t  w i l l  be  checked on t h e  ope ra t iona l  
tes t  f a c i l i t y  . 

E l e c t r o n i c s  

The requirements  f o r  t h e  e l e c t r o n i c s . o f  t h e  duoplasmatron can  be summarized 
as fol lows:  

Cathode vo l t age :  -300 V + d i s p l a y  
Filament c u r r e n t :  30 A .+ d i s p l a y  
Magnet c u r r e n t :  
Discharge cu r ren t :  scope d i s p l a y  (20 40 A) 
Pressu re  de t ec t ion :  thermo couple  4- d i sp lay  

(paladium leak)  
Ex t rac to r :  70 kV 4- d i s p l a y  

8 A i- d i s p l a y  

Freon cool ing  -j. 

This  equipment w i l l  be  a v a i l a b l e  a t  t h e  .end of August, 
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Acce le ra t ing  Column 

General 

A s h o r t  column s e c t i o n  (1/5 of t h e  f i n a l  l eng th  and without  i nne r  e l e c t r o d e s )  
has  been t e s t e d  a t  around 230 kV on i t s  high v o l t a g e  p r o p e r t i e s  f o r  3 days wi th  ~ 

s ta t ic  f r e o n  i n  ou te r  s ec t ion .  This  i s  about 50% h ighe r  than  w e  p r a c t i c a l l y  
need. We hope t o  run  aga in  next  week f o r  another  11 days.  A f t e r  a success fu l  
test  t h e  s k i r t s  w i l l  be  ordered and t h e  tes ' t ing  cont inues  f o r  de te rmina t ion  
of upper l i m i t s .  

Res is tances  

Due t o  a c rack  i n  one of t h e  bananas some months ago, f i l l e r s  i n  t h e  
epoxy has  been t r i e d  out  f o r  b e t t e r  h e a t  conduction t o  t h e  e l e c t r o d e  ho lde r s ;  
up t o  now t h e  exper ience  wi th  BN f i l l e d  r e s i s t a n c e s  seems t o  be  r a t h e r  good. 
Some more tests w i l l  be  made wit;! 10,  50 and 100% BN 
r e s i s t o r  b loc ;  t h e s e  b locs  w i l l  be  compared wi th  an  epoxy without  f i l l e r ;  
temperatures  w i l l  be  measured under proper  H.V. tests. 
should be  used f o r  a f i n a l  banana, which w i l l  be  compared aga in  wi th  t h e  o r i g i n a l  
banana i n  a H.V. se tup.  

f i l l e r  each i n  one 3 

The b e s t  combinatimrr---------, 

Short  Column (see f i g .  3) 

Components and d e l i v e r y  schedule:  

e I 

I 
I t e m  - 
1. Ceramics 
2. T i  e l e c t r o d e s  
3 .  ( e l e c t r o d e  ho lde r s )  
4 .  (column e x t e r n a l )  
5. ( sp innings)  
6 .  (column hardware j- 

7. ( J i g s  f r igg ing )  
8. (Res i s to r s )  
9. ( S k i r t s )  

dome) 

I n  
31  August 
30 J u l y  
20 August 
30 J u l y  
31 August, 

15 August 
31 August 
31 December o r  la ter  

Considering t h i s  l i s t  we can s tar t  bui ld ing:  

a) I n t e r n a l  column without  s k i r t s  from t h e  1st. of August on. 
b) Externa l  column without  s k i r t s  and i n t e r n a l  e l e c t r o d e s  i n  t h e  

beginning of September. 
without  o r  wi th  source  mounted can start  a t  t h e  end of September, 
i f  t h e r e  i s  a H.V. bu i ld ing .  

High v o l t a g e  tests (up t o  about 600 kV) 

High Voltage Building 

components (see f i g .  4 )  

a) Hardware (columns, sp innings ,  phenol ic  t ubes ,  b e l l s  pu l l eys  etc.)  
Y are a l l  i n  o r  s i p p i n g  i n  before  31 of August. 
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b) Capac i tors  a r r i v e d  (need some more spares). 
c) R.D.I .  power supply;  no t  checked s t i l l .  
d) Source e l e c t r o n i c s :  ready i n  August. 

' e) Vacuum equipment; t h e  f i n a l  equipment (hardware) has  j u s t  a r r i v e d  
from t h e  drawing o f f i c e ;  a guess-date  f o r  d e l i v e r y  i s  1 December; 
we can however, i n s t a l l  i n  our tes t  f a c i l i t y  vac-ion pump (Ti-pump 
t h i s  w i l l  be a v a i l a b l e  and can be i n s t a l l e d  dur ing  September. 

f )  Connection Dome - H.V. s t ack .  

- Bui ld inq  

J 

! 

The p resen t  accommodation i s  inadequate  f o r  t h e  750 kV tests. A proposa l  
This  b u i l d i n g ,  of a new f a c i l i t y  i n  t h e  same bu i ld ing  i s  made by Andy and B i l l .  

has  t o  be made "dus t - f ree ,  humidi ty-control led and l i g h t - t i g h t " .  The above 
schedule  f o r  t e s t i n g  seems t o  be only dependent on t h e  approval  of t h i s  proposal .  

Transport  System Column - l i n a c  jl 
~ 

Genera 1 , 

Calcu la t ions  on t r a n s p o r t  system cont inue.  A computer program t ak ing  i n t o  
account a homogeneous d e n s i t y  d i s t r i b u t i o n  seems t o  be working now. S m a l l  
d i f f e r e n c e s  has been found wi th  TRAMP (a program without  t ak ing  i n t o  account 
space charge defocuss ing) ;  it i s  a l r eady  clear t h a t  space  charge defocussing 
f o r  a homogeneous beam changes t h e  quadrupole s e t t i n g s  cons iderably  f o r  c o r r e c t  

I matching compared without  space charge.  

Components: 0 
Solenoids  are s t i l l  i n  t h e  d r a f t i n g  o f f i c e ,  bu t  t h i s  w i l l  be  f i n i s h e d  

- - r a t h e r  soon. - -  - _ _  
The power s u p p l i e s  should be  a v a i l a b l e  a t  t h e  end of September. 

Emittance Devices 

We prepare  two of them: 

a) 

b)  A f a s t  emi t tance  dev icep  which w i l l  a l s o  be  used as a m a s s  ana lyse r  

The s i m p l e  photo d e t e c t i o n  as it exists a l r eady  i n  t h e  p r e i n j e c t o r  
( toge the r  w i th  t ransformer  and Faraday Cage). 

(see f i g .  5 ) .  

Shor t  d e s c r i p t i o n  of  t h i s  device: 

Two s l i t s  (one i n  f r o n t  of and t h e . o t h e r  a f t e r  a f e r r i t e  c o i l )  ' 

move wi th  a speed of 2 1 / 2  mm/sec. along t h e  beam; each t i m e  t h e  beam passes 
t h e  f i rs t  s l i t  t h e  ana lyse r  sweeps t h e  beam ac ross  t h e  second s l i t ,  which 
t e l l s  you t h e  optimum angles  i n  t h e  beam a t  t h a t  p o s i t i o n  of t h e  s l i t ;  t h i s  
information i s  f i x e d  on a h igh -pe r s i s t ance  scope; i n  20 seconds t h e  s l i t s  
have t r ave r sed  t h e  beam and t h e  emi t tance  has  been measured.' By o f f s e t t i n g  
t h e  second s l i t  1" and an adequat? inc rease  of t h e  magnetic f i e l d  (up t o  
1500 gauss)  one determines t h e  H component i n  t h e  beam. G 2 
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Emittance Detector  a t  50 MeV 

Components * 
a) Magnets: 

purpose. 
4 cm inne r  bore  and 5 1/2" long; material has been ordered.  

s a m p l e r  and ana lyse r  checked and they  are adequate  f o r  our 
A second sample r  can be made; a second ana lyse r  should be  

b)  S l i t s  ( t h e  most complicated p a r t  of t h e  mechanical l ayou t )  are 

e )  Other hardward i s  s t i l l  i n  t h e  d r a f t i n g  o f f i c e ,  bu t  should not  

device  ready t o  i n s t a l l .  

a f t e r  a11 some more o p t i m i s t i c  sounds could be heard h a l f  an  hour 
l a t e r  i n  t h e  lobby: t h e  e l e c t r o n i c s  w i l l  no t  de lay  t h e  s t a r t  of t h e  
f a s t  d e t e c t o r  i n  t h e  machine! 

I 
I designed and i n  t h e  workshop. 

involve  too  much de lay ;  i n  t h e  beginning of September w e  expect t h e  

I 

_- 

d) E lec t ron ic s :  t h i s  w a s  a b i t  d i sappoin t ing  f o r  t h e  w r i t e r ;  bu t  

Work Al loca t ion  Concerninp P r e - i n j e c t o r  

Our own t echn ic i ans  a l l o c a t e d  t o  hp (h igh  p r i o r i t y )  jobs  w i l l  no t  be 
used f o r  o t h e r  work u n t i l  t h a t  p a r t i c u l a r  job i s  f i n i s h e d .  ', 

Rudy Damm 

hp 1. Short  column r e s i s t a n c e s .  
2. Solenoid.  
3. 
4 .  F a s t  emi t tance  d e t e c t o r  a t  50 MeV. 
5. Slow emi t tance  d e t e c t o r  f o r  Harold Wroe. 

Second o p e r a t i o n a l  duoplasmatron I- adapt ion  t o  test  f a c i l i t i e s .  

hp 6. Spare column. 

Gene G l i t t e n b e r g  

1. P.I.G. - Duoplasmatron Unit .  
2. 
3.  F a s t  emi t tance  d e t e c t o r  a t  750 KeV. 

Density d i s t r i b u t i o n  f a c i l i t y  f o r  Harold. 

Bob Larson 

Power supp l i e s  f o r  a) Solenoids  i n  p r e - i n j e c t o r .  
b )  Quadrupoles i n  k n f l e c t o r .  

Bob Lockey 

Source e l e c t r o n i c s .  

A r t  O t i s  

E l ec t ron ic s  f o r  f a s t  emi t tance  d e t e c t o r s .  

B i l l  Schneider 

hp 1. Shor t  column assembling 
2. Dome assembling 
3. High v o l t a g e  bu i ld ing  
4 .  Column vacuum equipment 
5. Photographic emi t tance  device  f o r  750 KeV. 

P 
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Andy Soukas t 

1. H.V. tests (columns and bananas). 
2. Connection dome - H.V. stack f measuring resistances 
3. H.V. building. 
4 .  R.D.I. power supply. I 

A. Soukas 
W. Schneider 
R. D a m  
G. Glittenberg 
R. Lockey 
A. van Steenbergen 
A. Otis, 
H. Wroe 
R. Larson 
V. Racaniello 
R. Lane 
J. Keane 

etc. 

.. 



I 

, ... . - 

--- . .  

.& 



Cn 

* 



. . , - _ . - _ _ _  ....... - . I - . . __^-l . -. . -. . .. .- . . . , , . . 

...- 
I' p ., ' ' .' 

C 
I &  

z 3  
0 u 
d 

k 
0 
u 
of 
k 
a, 
d 



. - . . . . ._ . . , . .  . __ . .  

4 

-3 . 



BR(3 01 Kl lAVEN NATlO NAL LAB 0 RAYO RY 

WIN 

7 / 7 7  
/'I 

/I 

B E L L O W  5 

TCO" pL'NG 
a 

e@- 


